Changes in the peroxidase activity and the patterns in sweet potato tissue infected by Ceratocystis fimbriata were investigated, by the method of starch-gel electrophoresis, DEAEcellulose column chromatography and immunochemical analysis, compared with that in cut and healthy tissue. Time-course analysis of the increment of the total peroxidase activity also showed noticeable differences between diseased and cut tissues. The peroxidases in diseased and cut tissues were composed of four major and several minor components.
INTRODUCTION
It was also found that an apparent increase in protein content occurred in the tissues adjacent to the infected region7,8) and that the activities of some enzymes such as peroxidase and polyphenoloxidase were increased in response to the infection2,10. Recently, Uritani and Stahmannri) reported two specific antigenic components, which were not seen in the healthy tissue extracts, in the extracts of diseased sweet potato tissue. One of them was identified as a peroxidase. They also found the formation of several kinds of peroxidases as a response to the infection, by the method of starch-gel electrophoresis.
On the other hand, Jermyn and Thomasn) each stage during the whole period, though the color intensity of the bands was varied. The patterns (the second-day incubation) in the case of diseased tissue and those (the third-day incubation) in cut tissue are shown in Fig. 2 as a typical figure. Three major components and several minor ones were detected in diseased and cut tissues. These components are designated peroxidase A, B, C, D and E in order from anode to cathode. Peroxidase A, B and D, and A, C and D are major components in diseased and cut tissues, respectively. Minor component E in cut tissue seemed to be absent in diseased tissue. Seven components of peroxidases were found in cortex, but these differed in their electrophoretic mobility from peroxidases found in diseased, cut and healthy tissues. Only one peroxidase found in healthy tissue was located near the position of peroxidase C, but the color of the band was very faint.
Investigation of Peroxidase with DEAE-Cellulose Column Chromatography. The healthy, cut and diseased tissue extracts subjected to DEAE-cellulose column chromatography contained 142, 116 and 112 mg of proteins and had 2.3, 41.4 and 176.5 of peroxidase activity units, respectively. Every fraction of eluents was assayed for the peroxidase activity and the protein content. The chromatographical patterns of the three samples are shown in Fig. 3 . The sum of the activity of every fraction showed a recovery of more than 90% in the case of the diseased and cut tissue samples. There were four peaks of peroxidase in diseased or cut tissue in contrast to two small peaks in the healthy tissue. These components are designated fractions I, II, III and IV. Every third tubes, 9 ml of each fraction was concentrated with Carbowax 6,000 to 1 ml and subjected to starch-gel electrophoresis. As shown in Fig. 4 D, C and H: extracts of diseased, cut and healthy tissues, respectively. 6, 35, 45 and 60: the tube numbers of fractions eluted from DEAE-cellulose column in the case of diseased tisssue. They correspond to fraction I, II, III and IV of peroxidase (see Fig. 3 ). PEROXIDASE A and D: show immunochemical lines of peroxidase A and D, the former formed a visible precipitation line on which yellowish brown color was indicated by the enzyme action, and the latter was detected only by the enzyme action. As. 11: an antiserum towards diseased tissue extract. tabuleted in Table I . Though every kind of peroxidase present in diseased tissue was also found in cut tissue, the distribution of chromatographical fractions of peroxidase of the former was distinctly different from that of the latter. Regarding fraction II chiefly composed of peroxidase C, diseased tissue contained only 1.4% of the total activity, but cut tissue contained 26.7%. On the other hand, 75.6% of the total activity was found in fraction IV composed of only component A in the case of diseased tissue, as compared with 36.5% in the same fraction in the case of cut tissue.
It was reported in the previous paper11) that one of the newly formed antigenic components in diseased tissue was a kind of peroxidase. The immunochemical patterns of the four chromatographical fractions of peroxidase in diseased tissue are summarized in Fig. 5 . Fraction IV (60 in Fig. 5 ) formed two immunochemical precipitation lines with antisera toward both diseased and cut tissue extracts, one of which showed peroxidase action in agar gel. The peroxidase in fraction IV, that is peroxidase A, was shown to be immunochemically the same as that in fraction IV of cut tissue, because of the formation of continuous precipitation line. Fraction II (6 in Fig. 5 ) containing peroxidase D showed also an immunological line of peroxidase after the enzyme action to the substrate. Fraction II (35) and III (45) containing peroxidase B and C respectively showed no immunological line having peroxidase activity.
DISCUSSION
Since the fungus had only a little activity of peroxidase as shown in the previous paper9), we can conclude that the increase in the activity in diseased tissue is really due to production of the enzyme by the host cells, but not by the fungus.
Drastic increase in the peroxidase activity in diseased tissue was shown in the course of 1 to 3 days after the innoculation.
The activity of the outer layers was much higher than that of inner layers. It is also interesting, however, that some noticeable activity was found even in the sixth layer, which was. located in the range of 5 to 6 mm of distance from the surface, in contrast with no increasing activity in the same layer in the cut tissue throughout the experimental period. The reason for the smaller activity at the first layer may be explained by the injury or death of the host tissue with the fungal infection, which may diminish the enzyme formation and inactivate or decompose the enzyme. Usually, more than 50% of the tissue occupying the first layer are killed in 2 days after the inoculation.
These differences of the peroxidase activity are very similar to the increase in the respiratory rate and the polyphenol formation after infection19-21 
